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Abstract
We have constructed a noncommutative deformation of the holographic QCD (Sakai-Sugimoto)
model and evaluated the mass spectrum of low spin vector mesons at finite temperature. The
masses of light vector- and pseudovector-meson in the noncommutative holographic QCD model
reduces over the whole area in the intermediate-temperature regime compared to the commuta-
tive case. However, the space noncommutativity does not change the properties of temperature
dependence for the mass spectrum of low spin mesons. The masses of meson also decrease with
increasing temperature in noncommutative case.
1 Introduction
Noncommutative gauge theories (gauge theories on noncommutative space) naturally arise as
low energy theories of D-branes in Neveu-Schwarz-Neveu-Schwarz (NS-NS) B-field background
[1, 2, 3, 4, 5]. The space noncommutativity brings nontrivial properties on the gauge field
theory at the quantum level. A remarkable example is the mixing between the infrared and the
ultraviolet degrees of freedom. Although the product of the momentum and the noncommuta-
tivity parameter plays the role of ultraviolet cut-off, the result is singular when the momentum
or the noncommutativity parameter is taken to zero. This phenomenon is referred to as the
UV/IR mixing [6]. Although the noncommutative gauge theories have been studied extensively,
it is hard to investigate them in the perturbative approach. Little is currently known of the
non-perturbative properties of noncommutative gauge theories.
The noncommutative gauge theories have gravity duals whose near horizon region describes
the large N limit of the noncommutative gauge theories [7, 8, 9]. Based on the noncommutative
deformation of gauge/gravity duality, we can investigate the non-perturbative aspects of the
large N limit of the noncommutative gauge theories. For instance, the space noncommutativity
modifies the Wilson loop behavior [10, 11, 12] and glueball mass spectra [13]. The gravity duals
of noncommutative gauge theories with matter in the fundamental representation have also
been constructed by adding probe flavor branes [14]. Employing the gravity dual description
of noncommutative gauge theories with flavor degrees of freedom we have been able to find
the space noncommutativity is also reflected in the flavor dynamics. For instance, the mass
spectrum of mesons can be modified by the space noncommutativity [14].
Fundamental properties of quantum chromodynamics (QCD) at low energies are confine-
ment and chiral symmetry breaking. The holographic QCD model (D4-D8- D8 model) so-called
Sakai–Sugimoto model has been known to capture these properties of QCD at low energies
[15, 16]. The holographic QCD models can be modified to introduce a finite temperature. The
phase transition of chiral symmetry restoration could be described in terms of the holographic
QCD at finite temperature. The holographic QCD at finite temperature has three phase struc-
tures, confined with broken chiral symmetry, deconfined with restored chiral symmetry, and
deconfined with broken chiral symmetry [17, 18]. The finite baryon chemical potential and
density can be also naturally introduced in the holographic QCD at finite temperature and
bring the rich structure in this model [19, 20, 21, 22, 23]. The properties of mesons at finite
temperature has been analyzed within the framework of the holographic QCD at finite temper-
ature [24, 25, 26]. How does the influence of the space noncommutativity reflect the properties
of the mesons in the QCD at finite temperature.
In this paper, we construct the noncommutative deformation of the holographic QCD at
finite temperature in imitation of the method by Alishahiha et al. [9] and Arean et al. [14] and
investigate the influence of space noncommutativity on the mass spectrum of low spin mesons
1
in the QCD at finite temperature. There are some attempts to investigate the nontrivial effect
of the space noncommutativity on the QCD in the context of the noncommutative deformation
of the holographic QCD [29, 30]. As will be seen later, the space noncommutativity is also able
to modify the mass spectrum of meson.
This paper is organized as follows. In section 2, we construct the noncommutative defor-
mation of the holographic QCD model at finite temperature. In section 3, we analyze the mass
spectrum of low-spin meson in the intermediate-temperature phase, which is the phase of decon-
fined with broken chiral symmetry within the framework of the noncommutative deformation
of the holographic QCD model. Section 4 is devoted to conclusions.
2 Noncommutative deformation of the holographic QCD
model at finite temperature
In this section, we consider a noncommutative deformation of the holographic QCD (Sakai–
Sugimoto) model at finite temperature based on the prescription of Arean–Paredes–Ramallo
[14]. The holographic QCD model is a gravity dual for a 4+1 dimensional QCD with U(Nf)L×
U(Nf)R global chiral symmetry whose symmetry is spontaneously broken [15, 16]. This model
is a D4-D8-D8-brane system consisting S1 compactified Nc D4-branes and Nf D8-D8 pairs
transverse to the S1. The near-horizon limit of the set of Nc D4-branes solution compactified
on S1 takes the form
ds2 =
(
U
RD4
)3/2 (
−(dt)2 + (dx1)2 + (dx2)2 + (dx3)2 + fKK(U) dτ 2
)
+
(
RD4
U
)3/2(
dU2
fKK(U)
+ U2dΩ24
)
,
R3D4 = πgsNcl
3
s , fKK(U) = 1−
UKK
3
U3
, (2.1)
where UKK is a parameter, U is the radial direction bounded from below by U ≥ UKK, τ is
compactified direction of the D4-brane world volume which is transverse to the D8-D8-branes,
gs and ls are the string coupling and length respectively. The dilaton φ and the field strength
F4 of the RR 3-form C3 are given by
eφ = gs
(
U
RD4
)3/4
, F4 = dC3 =
2πNc
V4
ǫ4 , (2.2)
where V4 = 8π
2/3 is the volume of unit S4 and ǫ4 is the corresponding volume form. In order
to avoid a conical singularity at U = UKK, the τ direction should have a period of
δτ =
4π
3
(
R3D4
UKK
)1/2
= 2πR =
2π
MKK
, (2.3)
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where R is radius of S1 and MKK is the Kaluza–Klein mass. The parameter UKK is related
to the Kaluza–Klein mass MKK via the relation (2.3). The five dimensional gauge coupling is
expressed in terms of gs and ls as g
2
YM = (2π)
2gsls. The gravity description is valid for strong
coupling λ≫ R, where as usual λ = g2YMNc denotes the ’t Hooft coupling.
The holographic QCD model at finite temperature has been proposed in [17, 18, 24]. In
order to introduce a finite temperature T in the model, we consider the Euclidean gravitational
solution which is asymptotically equals to (2.1) but with the compactification of Euclidean time
direction tE . In this solution the periodicity of tE is arbitrary and equals to β = 1/T .
Another solution with the same asymptotic is given by interchanging the role of tE and τ
directions,
ds2 =
(
U
RD4
)3/2 (
fT(U) (dtE)
2 + (dx1)2 + (dx2)2 + (dx3)2 + dτ 2
)
+
(
RD4
U
)3/2(
dU2
fT(U)
+ U2dΩ24
)
,
R3D4 = πgsNcl
3
s , fT(U) = 1−
U3T
U3
, (2.4)
where UT is a parameter. To avoid a singularity at U = UT the period of δtE of the compactified
time direction is set to
δtE =
4π
3
(
R3D4
UT
)1/2
=
1
T
, (2.5)
and the parameter UT is related to the temperature T . The metric (2.1) with the compactifi-
cation of Euclidean time tE is dominant in the low temperature T < 1/2πR, while the metric
(2.4) is dominant in the high temperature T > 1/2πR. The transition between the metric
(2.1) and the metric (2.4) happens when T = Tc = 1/2πR. This transition is first-order and
corresponds to the confinement/deconfinement phase transition in the gauge theory side.
x0U
UKK
U0
x4
D8-D8
L
R R′
Fig. 1 The D8-D8-branes configurations at low temperature.
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Fig. 2 The D8-D8-branes configurations at high temperature.
In the low temperature, the D8- and D8-branes are connected at U = U0 as shown in
Fig. 1. The connected configuration of the D8-D8-branes indicates that the U(Nf)L ×U(Nf )R
global chiral symmetry is broken to a diagonal subgroup U(Nf). We refer to the connected
configuration in the low temperature as the low-temperature phase. In the high temperature,
there are two kinds of configurations as shown in Fig. 2. One is connected configuration and
the other is disconnected configuration that the D8- and D8-branes hang vertically from infinity
down to the horizon. The disconnected configuration of the D8-D8-branes indicates that the
U(Nf)L×U(Nf )R global chiral symmetry is restored. We refer to the disconnected configuration
and the connected configuration in the high temperature as the high-temperature phase and the
intermediate-temperature phase, respectively. The intermediate-temperature phase is realized
when the confinement/deconfinement phase transition and the chiral phase transition does not
occur simultaneously.
When turning on a NS-NS B-field on the D-brane worldvolume, the low-energy effective
worldvolume theories are deformed to a noncommutative Yang-Mills theories [1, 2, 3, 4, 5]. The
D-brane realizations of noncommutative Yang-Mills theories have a gravity dual in the large
N , strong ’t Hooft coupling limit [7, 8, 9]. In accordance with the formulation of [7, 8, 9],
we attempt to construct the gravity dual of the noncommutative QCD whose chiral symmetry
is spontaneously broken by deforming the holographic QCD model. Let us consider the D4-
branes solution compactified on a circle in the τ -direction. T-dualizing it along x3 produces
a D3-branes delocalized along x3. After rotating the D3-branes along the (x2, x3) plane, we
T-dualize back on x3. This procedure yields the solution with a B23 fields along the x
2 and x3
directions. The solution in the low temperature takes the form
ds2 =
(
U
RD4
)3/2 (
(dtE)
2 + (dx1)2 + h{(dx2)2 + (dx3)2}+ fKK(U) dτ 2
)
+
(
RD4
U
)3/2(
dU2
fKK(U)
+ U2dΩ24
)
, (2.6)
where h(U) =
1
1 + θ3U3
and θ denotes the noncommutativity parameter with dimension of
[length]−1. When θ 6= 0 this solution is dual to a gauge theory in which the coordinates x2 and
4
x3 do not commute. It is obvious that this solution reduces to the solution (2.1) with Euclidean
signature when θ = 0. In the high temperature, the solution (2.6) changes to
ds2 =
(
U
RD4
)3/2 (
fT(U)(dxE)
2 + (dx1)2 + h{(dx2)2 + (dx3)2}+ dτ 2
)
+
(
RD4
U
)3/2(
dU2
fT(U)
+ U2dΩ24
)
. (2.7)
The solution has the same form as the one in the low temperature (2.6), but with the role of
the τ and tE directions exchanged.
3 Mass spectrum of low spin mesons in the intermediate-
temperature phase
In order to analyze the phases of QCD at finite temperature, we needs to determine the shape
of the D8-brane whose effective action is given by the DBI action and the WZ action:
SD8 = SD8DBI + S
D8
WZ , (3.1)
SD8DBI = T8
∫
d9xe−φTr
√
det(gMN +BMN + 2πα′FMN) ,
SD8WZ = µ8
∫
D8
C3 ∧ e( B˜+2pils2F ) ,
where T8 is the tension of the D8-brane, µ8 is the D8-brane charge, φ is a dilaton and B˜ =
BMNdx
MdxN is a NS-NS B-field:
e2φ = gs
2h(U)
(
U
RD4
)3/4
, (3.2)
BMN (U) =
 θ
3/2 U
3
R
3/2
D4
h(U) (M = 2, N = 3)
0 (others)
. (3.3)
We examine the spectrum of low-spin mesons in the intermediate-temperature phase. Let
us consider the background metric (2.7). This leads to an induced metric on D8-brane world-
volume,
ds¯2I =
(
U
RD4
)3/2 (
fT(U)(dxE)
2 + (dx1)2 + h{(dx2)2 + (dx3)2}
)
+
[(
U
RD4
)3/2
(τ ′(U))2 +
(
RD4
U
)3/2
1
fT(U)
]
dU2 +
(
RD4
U
)3/2
U2dΩ24 . (3.4)
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where τ ′(U) denotes the derivative of τ(U) with respect to U . Expanding the (abelian) DBI
action with respect to FMN , we have
SDBID8 = T8
∫
d9xe−φ
√
det(gMN +BMN)
{
1 +
1
4
(2πα′)2gJKgPQFJPFKQ +O(F 4)
}
. (3.5)
We set Aα (α = 5, 6, 7, 8, 9) = 0 and assume that Aµ (µ = 0, 1, 2, 3) and AU are independent
of the coordinates on the S4.
Under the induced metric (3.4) and the dilaton (3.2), the DBI action for the zeroth order
in α′
S
D8(0)
DBI = T8
∫
d9xe−φ
√
det(gMN +BMN) (3.6)
takes the form
S
D8(0)
DBI =
NfT8V4
gs
∫
d4xdUU4
√
fT(U) (τ ′(U))
2 +
(
RD4
U
)3
, (3.7)
where Nf is the number of the flavor and V4 =
8π2
3
denotes the volume form of the unit 4-
sphere. The action (3.7) does not depend on the noncommutativity parameter θ, though the
action (3.6) includes the B-field (3.3). The equation of motion for τ is
d
dU
 U
4fT(U) (τ
′(U))√
fT(U) (τ ′(U))
2 +
(
RD4
U
)3
 = 0 . (3.8)
We impose the condition limU→U0 τ
′(U)→∞ that corresponds to the connected configuration
of the D8-D8-branes.
The solution of (3.8) under the condition limU→U0 τ
′(U)→∞ is given by
τ(U) = U40
√
fK(U0)
∫ U
U0
dU
(
RD4
U
)3/2
√
fK(U)
√
U8fK(U)− U80 fK(U0)
. (3.9)
Using the solution (3.9), we have(
U
RD4
)3/2
(τ ′(U))2 +
(
RD4
U
)3/2
1
fT(U)
=
(
RD4
U
)3/2
U8
U8fT(U)− U80 fT(U0)
. (3.10)
The DBI action (3.5) with second-order in α′ can be rewritten by substituting (3.7) as
S
D8(2)
DBI =
NfT8V4
gs
(2πl2s)
2
2
∫
d4xdUfT(U)
1/2U4
(
RD4
U
)3/2
k(U)1/2
×
[(
RD4
U
)3
fT(U)
−1
{
F 201 +
1
h(U)
(F 202 + F
2
03)
}
+
1
k(U)fT(U)
F 202 +
1
k(U)2
F 21U +
1
k(U)h(U)
(F 22U + F
2
3U )
]
. (3.11)
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where k(U) =
U8
U8fT(U)− U80 fT(U)
. The WZ action is rewritten as
S
D8(2)
WZ =
1
3
NcNf
(2π)3l2s
∫
d4xdUB23 {A0F1U − A1F0U + AUF01} . (3.12)
The total action is given as follows
SD8(2) = S
D8(2)
DBI + S
D8(2)
WZ
=
NfT8V4
gs
(2πl2s)
2
2
∫
d4xdU
[(
RD4
U
)3/2
k(U)1/2fT(U)
−1/2
{
F 201 +
1
h(U)
(F 202 + F
2
03)
}
+
(
U
RD4
)3
k(U)−1/2
{
fT(U)
−1/2F 20U + fT(U)
1/2F 21U +
fT(U)
1/2
h(U)
(F 22U + F
2
3U )
}
+ κ
(
U
RD4
)3/2
N(Θ, U)
(U/U0)5/2
{A0F1U − A1F0U + AUF01}
]
, (3.13)
where κ = 2/U0, N(Θ, U) =
Θ3/2(U/U0)
3
1 + Θ3(U/U0)3
and Θ = U0θ denotes the dimensionless non-
commutativity parameter. In deriving the coefficient of (3.13), we utilize T8 =
1
(2π)8l9s
and
R3D4 = πdsNcl
3
s .
To simplify the consideration, we choose to focus on the components A1 and AU , and
suppose that these gauge fields do not depend on the spatial coordinates x1, x2 and x3. The
equations of motion for A1 and AU are given by
∂U
{
2k(U)−1/2fT(U)
1/2
(
U
RD4
)3/2
∂UA1
}
− 2k(U)1/2fT(U)−1/2
(
RD4
U
)3/2
∂20A1
+ 2κ
(
U
RD4
)3/2
N(Θ, U)
(U/U0)5/2
F0U − ∂U
{
κ
(
U
RD4
)3/2
N(Θ, U)
(U/U0)5/2
}
A0 = 0 , (3.14)
fT(U)
−1/2∂0F0U − κk(U)1/2(U/U0)−5/2 N(Θ, U)
(U/U0)5/2
∂0A1 = 0 . (3.15)
Eliminating F0U from (3.14) and (3.15), we have
∂U
{
2k(U)−1/2fT(U)
1/2U4
(
RD4
U
)3/2
∂Uϕ
}
− 2k(U)1/2fT(U)−1/2U4
(
RD4
U
)9/2
∂20ϕ
+ 2κ2k(U)1/2fT(U)
1/2U4
(
RD4
U
)3/2
N(Θ, U)2
(U/U0)5
ϕ = 0 . (3.16)
In deriving the equation of motion, we have put ϕ = ∂0A1 and taken the Coulomb gauge
A0 ≈ 0. We expand the field ϕ in terms of the complete set {ψn(U)} (n = 1, 2, 3, . . .) as
ϕ(t, U) =
∑
n v
(n)(t)ψn(U). The masses of v
(n) are defined by
∂20v
(n) +m2nv
(n) = 0 . (3.17)
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Using the equations (3.17), we derive the equation for the modes ψn
u1/2k(u)−1/2fT(u)
1/2∂u
{
u5/2k(u)−1/2fT(u)
1/2∂uψn
}
+
[
R3D4
U0
m2n + 4u
−2fT(u)N(Θ, u)
2
]
= 0 , (3.18)
where we have used the dimensionless variables u = U/U0. The functions fT(u), k(u) and
N(Θ, u) are rewritten with respect to the dimensionless variables u as follows;
fT(u) = 1−
(uT
u
)3
, k(u) =
u8
u8fT(u)− fT(1) ,
N(Θ, u) =
Θ3/2u3
1 + Θ3u3
, (3.19)
where uT = UT/U0 is a dimensionless parameter.
Eq. (3.19) is similar to the equation at finite temperature case [?]. The difference is the
appearance of extra term N(Θ, u) in the mass term. It is convenient to decompose Eq. (3.19)
into the first-order differential equations as
∂zψn(z) =
2
3
z(1 + z2)1/3
{(1 + z2)8/3 − 1− uT3((1 + z2)5/3 − 1)}1/2(1 + z2 − u3T)1/2
ζn(z)
∂zζn(z) = −2
3
z(1 + z2)
{(1 + z2)8/3 − 1− uT3((1 + z2)5/3 − 1)}1/2(1 + z2 − u3T)1/2
×
[
λn +
4Θ3(1 + z2 − u3T)(1 + z2)1/3
(1 + Θ3(1 + z2))2
]
ψn(z)
(3.20)
where λn =
R3D4
U0
m2n and ζn(z) =
3
2
{(1 + z2)8/3 − 1− uT3((1 + z2)5/3 − 1)}1/2
z(1 + z2)1/3
∂zψn(z). In de-
riving these equations, we have used the new variable z2 = u3 − 1. As Eqs. (3.20) are sym-
metric for the transform z → −z, ψn(z) is even or odd function in z-variable. We can obtain
the value of dimensionless parameter λn from Eq. (3.20) under the regularity condition :
ψn(0) = 0 or ∂zψn(0) = 0.
The asymptotic distance L =
∫
dτ between the position of D8 and anti-D8-branes is rewrit-
ten by using the expression (3.9) as
L =
(
RD4
3
U0
)1/2
K(uT) , K(uT) ≡ 2
∫ ∞
1
du
u−3/2√
fT(u)
√
fT(u)
fT(1)
u8 − 1
. (3.21)
Recall that the temperature T is expressed in terms of the parameters uT and RD4:
T =
3
4π
(
UT
RD43
)1/2
=
3
4π
√
uT
(
U0
RD43
)1/2
, (3.22)
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where U0 is the minimal point of the connected probe brane configuration, which can be related
to the asymptotic distance L. From (3.21) and (3.22), we can rewrite the temperature T in
terms of the asymptotic distance L:
T (uT) =
3
4π
√
uT
K(uT)
L
. (3.23)
The ratio of T to the confinement/deconfinement critical temperature Tc =
1
2πR
is
T (uT)
Tc
=
3
2
√
uTK(uT)
R
L
. (3.24)
Substituting the χSB/SB critical temperature T (uT = 0.73572) into (3.24), we have
T (uT = 0.73572)
Tc
∼= 0.97 R
L
. (3.25)
When the ratio (3.24) is larger than 1, that is L/R < 0.97, there is an intermediate-temperature
phase [17]. When we put L/R = 0.4, the intermediate-temperature phase occurs in the tem-
perature range 1 < T (uT)/Tc < 2.42.
The mass squared of the mesons are expressed in terms of the eigenvalues λn in (3.20) by
using (3.21):
mn
2 =
U0
RD43
λn =
K(uT)
2
L2
λn . (3.26)
ρ-meson a1-meson
Fig. 3 Masses squared of the lightest ρ(left)- and a1(right)- mesons as a function of temper-
ature T in the intermediate-temperature regime. From the top(blue) to the bottom(red) line
in the left hand side graph represents the value of Θ for 0.0, 1.5, 0.1, respectively. From the
top(blue) to the bottom(red) line in the right hand side graph represents the value of Θ for 0.0,
1.2, 0.1, respectively.
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The mass squared of the mesons depends on the temperature T . The temperature de-
pendence of mass squared for the lightest ρ(vector)- and a1(pseudovector)- mesons in the
intermediate-temperature regime are shown in figure 3.
We can observe that the masses of light vector- and pseudovector-meson decrease with
increasing temperature T . This is consistent with the result of the holographic model for
mesons [27, 24] and lattice calculation [28]. In addition, the masses of meson reduce over the
whole area in the intermediate-temperature regime by the space noncommutativity. In this
sense, the noncommutativity parameter θ plays the role like the temperature T . However, the
dependence for the noncommutativity parameter of the masses is not monotonic. The noncom-
mutativity parameter dependence of the lightest ρ (vector)- and a1 (pseudovector)- mesons in
the intermediate- temperature regime are shown in figure 4.
ρ-meson a1-meson
Fig. 4 Masses squared of the lightest ρ(left)- and a1(right)- mesons as a function of noncommu-
tativity parameter Θ in the intermediate-temperature regime. The lower(red) and upper(blue)
line in the each side graph represents the value of T for 1.2, 2.4, respectively.
There is a little difference of the noncommutativity parameter dependence between the
masses of ρ− and a1 mesons. However, there is a slight difference of the noncommutativity
parameter dependence between the masses of high and low temperature. We notice that the
masses of light vector- and pseudovector-meson return to the commutative case as the non-
commutativity parameter becomes larger. This feature is common with the gravity dual of
noncommutative gauge theories [14, 13, 29]. The mass trajectories for the ground and excited
state in the intermediate-temperature regime are shown in figure 5.
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θ = 0.0 θ = 0.1
Fig. 5 Masses squared of the ground and first excited state of mesons as a function of temper-
ature T in the intermediate-temperature regime. The commutative (θ = 0.0) and noncommuta-
tive (θ = 0.0) case is illustrated on the left and right hand side of the figure, respectively. From
the bottom to the top line in the both sides graph represents the ground state of ρ-meson, the
ground state of a1-meson, the first excited state of ρ-meson, the first excited state of a1-meson,
respectively.
In noncommutative case, the masses of meson decrease as temperature increase over the whole
area in the intermediate-temperature regime not only the ground state but also the excited
states. However, the mass differences of the excited state of meson between the commutative
case and the noncommutative case in the same temperature are larger than that of the ground
state. The mass trajectories for the ground and excited state in the noncommutative case
become flat than that in the commutative case.
4 Conclusions
In this paper, we have constructed a noncommutative deformation of the holographic QCD
(Sakai-Sugimoto) model after the prescription of Alishahiha et al [9] and Arean et al. [14] and
evaluated the mass spectrum of low spin vector mesons at finite temperature. The masses of
light vector- and pseudovector-meson in the noncommutative holographic QCD model reduces
over the whole area in the intermediate-temperature regime compared to the commutative
case. However, the space noncommutativity does not change the properties of the temperature
dependence for the mass spectrum of low spin mesons [27, 24]. The masses of meson also
decrease with increasing temperature in noncommutative case. The variation of masses of meson
with temperature becomes small in noncommutative case. The intermediate-temperature phase
is easy to be realized in the noncommutative deformation of the holographic QCD model [29].
The smallness of mass variation with temperature, namely, the hardness of melting meson may
11
be related with the property of phase in the noncommutative deformation of the holographic
QCD model.
The magnitude of noncommutativity parameter θ denotes the degree of space noncommu-
tativity in the noncommutative theory. The noncommutative deformation of the holographic
QCD model reduces to the commutative one when the noncommutativity parameter tends to
zero. However, the mass spectrum of low spin mesons in the noncommutative theory result in
that of the commutative theory under the large theta limit. This fact shows that the noncom-
mutative deformation of the holographic QCD model also reduces to the commutative model
when the noncommutativity parameter approaches infinity. This property is common to other
noncommutative deformation of holographic models. In addition, it is also common with other
noncommutative deformation of holographic models that noncommutativity is introduced via
the WZ terms in the effective action for probe brane [14, 29].
It has been shown that the dissociation temperature of mesons with large spin is spin
dependent and higher spin mesons have a tendency to melt at lower temperature in the context
of the holographic QCD model [24, 25]. To investigate how the noncommutativity have an
effect on the properties of meson melting is of particular interest. We can confirm that the
dissociation temperature of large spin mesons also depend on the noncommutativity parameter
[33].
The UV/IR mixing is well known as distinctive features of noncommutative field theories[6,
31, 32]. The UV/IR mixing appears to be the qualitative difference between ordinary and
noncommutative field theory. The difference in properties of meson mass spectrum between
ordinary and noncommutative deformation of QCD might be related to the UV/IR mixing. We
hope to discuss this subject in the future.
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